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ABSTRACT 

The National Oceanic and Atmospheric Administration (NOAA) 
Commissioned Personnel Division was in the situation of being 
subject to increasing demands for information and services and 
having a fixed number of office personnel to fulfill those 
demands. A study was performed to investigate the feasibility 
of converting some aspects of the manual data handling proce- 
dures to computerized handling. Objectives were defined as: 
reducing data retrieval and information preparation time ; 
increasing currency of data; aiding in monitoring suspense 
dates; eliminating some hard copy records; and improving 
information dissemination. A generalized computer system 
using a data base management system software package was 
designed. Alternatives for obtaining the requisite capabili- 
ties were evaluated and an implementation procedure was out- 
lined. It was concluded that the automation of the system 
was feasible and would most likely result in increased 
effectiveness . 
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I. INTRODUCTION 



In a time characterized by rapid advances in the develop- 
ment and utilization of computer systems technology, drastic 
increases in demands for information, and strong limitations 
on personnel and financial resources, government agencies are 
turning to computers in increasing numbers in an attempt to 
maintain an effective level of performance. Many new com- 
puter applications are becoming economically justifiable 
alternatives to present manual operations because of the 
drop in computer prices associated with the advancing tech- 
nology. In this environment, many executives are being 
faced with the decision of whether or not it is feasible^ 
at this time to "automate" a particular system. 

In this context it is the main_ob j ective of this thesis 
to analyze the feasibility of converting some aspects of a 
small personnel management information system from manual to 
computerized handling. The information shall be presented 
in such a way as to create an overall picture that can be 
used by management in making the crucial decision of whether 
aTitomating parts of the system will be of real benefit to 
the organization. 

^It is important at the onset to describe the author's 
use of the word feasible. The word feasible has its roots 
in the French word faire--to make, or to do. Based on this 
derivation the word has come to be defined as capable of 
being used or dealt with successfully, with the additional 
connotation of being reasonable or likely. 
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The secondary objective of this thesis involves the use 

of a system life cycle model as developed by IBM for Montgomery 
T 1 * 2 1 

Ward L ' J (Figure 1) . In the event that a decision is made 
to proceed with the development and installation of an auto- 
mated system, this document can be used as a basis for work 
on the system planning phase of the system's development as 
outlined in Figure 1. 



SYSTEMS LIFE CYCLE 
THE PHASE APPROACH 




Figure 1 [1*2] 
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II. HISTORY AND GENERAL PERSONNEL ORGANIZATION 



The object of this study is the personnel system for the 
National Oceanic and Atmospheric Administration's Commissioned 
Corps (NOAA Corps) . A short discussion of the history of the 
NOAA Corps will give some familiarity with its field operating 
characteristics and general administrative organization. 

The NOAA Corps is the present day name for an old and 
prestigious organization known as the Coast and Geodetic Survey 
Commissioned Corps (C$GS Corps) which was created by legisla- 
tion in 1917. The C§GS Corps was an integral part of the 
parent organization from which it obtained its name, the 
Coast and Geodetic Survey (C§GS) . In general terms, the 
mission of the C§GS was twofold, to chart the coastal waters 
of the United States and to survey the continental United 
States using geodetic surveying methods. In times of war, 
the officers and ships of the C£jGS were transferred to the 
War and Navy departments. Subsequent to the ending of 
hostilities, the officers and ships were again placed under 
the jurisdiction of the C§GS in the Department of Commerce. 



1 The C$GS had its beginning with legislation signed by 
President Jefferson in 1807 which created the Survey of the 
Coast. With expansion of geodetic surveying responsibilities 
in 1870, the organization became known as the Coast and 
Geodetic Survey. 
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The C§GS Corps was organized around a field corps system 
which provided for officers being assigned to all phases of 
field operations. Careers were spent alternating between 
assignments to mobile field units, hydrographic survey 
vessels, survey aircraft and fixed shore duty. This type of 
organization ensured no division of responsibility, in that 
C§GS officers staffed and commanded virtually all levels of 
the C§GS from deck officers aboard survey ships through 
Officers In-Charge of field units and Commanding Officers of 
Survey Ships, to the Director of the C§GS. This organization 
also provided executive development procedures not unlike the 
military or large industrial firms. Significant benefits 
were inherent in the commissioned personnel system as applied 
to the C$GS. Professional officers with engineering and 
scientific backgrounds could be directed to serve when and 
where needed in any component of the Administration, regard- 
less of the remoteness of the station, the length of family 
separation, or the hazards of the duty. The broad experience 
gained by each officer serving throughout the Administration 
contributed to a better understanding of the interrelations 
of the Administration’s many functions and enhanced its total 
competence. C§GS Corps officers wore the rank designations 
of the Navy and Coast Guard officers. The uniform was 
patterned after those of the Navy. There were, however, no 
enlisted personnel. Positions not held by C£jGS Corps officers 
were held by government general schedule and wage board 
employees . 
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In 1965 Presidential Reorganization Plan No. 2 consolidated 
the C^GS and the Weather Bureau to form the Environmental 
Science Services Administration (ESSA) . Subsequent action 
by the Secretary of Commerce added the Central Radio Propaga- 
tion Laboratory of the National Bureau of Standards to the 
new Administration which was designed to provide a single 
national focus on efforts to describe, understand, and predict 
the environment. In his message transmitting the Reorganiza- 
tion Plan to Congress, the President proclaimed that 
"Commissioned officers of the Coast and Geodetic Survey will 
become commissioned officers of the Administration and may 

serve at the discretion of the Secretary of Commerce through- 

f ? • 4 1 

out the Administration. “ ' J 

The new role of the Commissioned Corps in ESSA thus 
required an increase in the scope of duties for officers 
which in turn complicated the manpower management responsi- 
bilities of the commissioned personnel branch of the personnel 
office in ESSA headquarters. Officers were now recruited with 
backgrounds other than the traditional ones of civil engineer- 
ing and geodesy, and subsequently began to fill positions in 
other components of the new organization. The traditional 
career patterns began to change in that officers could now 
fill billets in different career disciplines. Wei 1 - structured 
career patterns in disciplines other than geodesy and engineer- 
ing/hydrography were not possible in most cases. Upper level 
billets for officers in the non- traditional part of the organ- 
ization had not been identified and filled. The majority of 
the officer billets were still in the surveying organization. 



The limitations of a small officer corps necessitated some 
officers working temporarily outside their area of expertise. 

The commissioned corps was again involved in a consolida- 
tion effort on July 9, 1970, when the President transmitted 
Reorganization Plan No. 4 to Congress. The Plan created the 
National Oceanic and Atmospheric Administration (NOAA) within 
the Department of Commerce. The new organization was composed 
of the National Ocean Survey (the old C§GS) , the National 
Weather Service, the National Marine Fisheries Service, the 
Environmental Research Laboratories, the National Environmental 
Satellite Service, the Environmental Data Service, Sea Grant, 
and other smaller organizations. The ESSA Corps became the 
NOAA Corps, and provision was made for an officer of Rear 
Admiral (upper half) rank to act as its Director. The Director 
of the NOAA Corps became responsible for the recruitment, 
training, assignment and career development of commissioned 
officers. The mission of the NOAA Corps was established as 
follows : 

The mission of the NOAA Corps is to provide officers 
technically competent to assume positions of leadership 
in NOAA 1 s programs. Members of a uniformed service, 
they serve as officers of the Department of Commerce 
or as military officers if transferred to the armed 
services during times of emergency. Discipline and 
flexibility are inherent in the Corps personnel system. 

NOAA officers are trained for positions of leadership 
and command in the operation of ships and aircraft; 
in the conduct of field projects on land, at and under 
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the sea, and in the air; in the management of NOAA 
observational and support facilities; as members or 
leaders of research efforts; and in the management of 
various organizational elements throughout NOAA.^ 2:5 -^ 

With the addition of substantial program responsibilities 
to the organization, the role of the commissioned corps again 
was diversified. The recruitment effort was broadened to 
obtain an ample number of officers from disciplines compati- 
ble with the new responsibilities. The new breed gradually 
began assuming positions in the new technical and ocean 
related operations. In spite of the fact that the new respon- 
sibilities given to the Administration did bring gradual 
increases in the size of the commissioned corps, ^ the problems 
of establishing viable career fields for commissioned officers 
in the new programs increased. 

At the present time (1978), the NOAA organization has 
acquired even more program responsibilities and has recently 
undergone an internal reorganization. The main focus of the 
organization, however, remains the same as it was when first 
organized in 1970. Figure 2 shows the present organization 
structure of NOAA. (It should be noted that this is a snap- 
shot view of a constantly changing structure.) The following 
is a breakdown of the Major Line Components (MLC's) under the 
Assistant Administrator offices shown in Figure 2. Components 
in which NOAA Corps officers are presently serving have been 
underlined . 



Present size is 



380 officers. 
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ASSISTANT ADMINISTRATOR FISHERIES 



Office of International Fisheries Affairs 

Office of Science and Environment 

Office of Resource Conservation and Management 

Office of Marine Mammals $ Endangered Species 

Office of Utilization and Development 

Regional Offices 

Fisheries Centers 



ASSISTANT ADMINISTRATOR COASTAL ZONE MANAGEMENT 
Office of State Programs 

Office of Coastal Energy Impact Programs 

ASSISTANT ADMINISTRATOR RESEARCH AND DEVELOPMENT 

Environmental Research Laboratories 
Office of Sea Grant 
Office of Ocean Engineering 
*U.S. Climate Program Office 

** ASSISTANT ADMINISTRATOR OCEANIC AND ATMOSPHERIC SERVICES 

National Weather Service 
* ** National Ocean Survey 

Environmental Data Service 

National Environment Satellite Service 



ASSISTANT ADMINISTRATOR ADMINISTRATION 

Office of Administrative Operations 
Office of Management and Computer Systems 
Office of Finance 1 ? 

Office of Personnel" 

Office of Radio Frequency Management 
Northwest Administrative Service Office 



* 

Will not be established until Congress acts 
**Contains 70% of NOAA employees 
***Contains largest single number of officers 



^This office provides financial administrative support 
for the NOAA Corps Personnel Office. Constant hard copy 
transmission of necessary information is required from the 
NOAA Corps Personnel Office to the NOAA Personnel Office. 

“This office, because of incompatible personnel adminis- 
tration procedures and responsibilities, is a separate office 
from the NOAA Corps Personnel Office under NOAA Corps as 
shown in Figure 2. Personnel data for record keeping flows 
from NOAA Corps to NOAA Personnel Office. 
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The Director of NOAA Corps administers the 380 officers 
of the Corps from a NOAA headquarters unit in Rockville, 
Maryland. As previously stated, he is responsible for the 



recruitment, training, assignment and career development of 
commissioned officers. To aid in meeting this responsibility 
he has the efforts of the two divisions shown above plus four 
part-time officer boards; the Officer Personnel Board (OPB) , 
the Officer Assignment Board (OAB) , the Flight Board, and 
the full-time University Training Board (FUT Board). The 
members of the boards are commissioned officers who take 
time from full-time positions in other NOAA components to 
meet on a periodic basis and made recommendations to the 
Director concerning their areas of responsibility. The 
Commissioned Personnel Division (NCI) is responsible for the 
general administrative details concerning the officers from 
the time they are recruited until after they are retired. 

The administrative details of the training and financial 
management of the corps falls to the Program Planning, 

Liaison and Training Division (NC2) . 



Director, NOAA Corps (NC) 



CHIEF, Commissioned 
Personnel Division 
(NCI) 



CHIEF, Program Planning, 
Liaison and Training 
Division (NC2) 
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III. METHODOLOGY 



In the introduction it was stated that the main objective 
of this thesis was to analyze the feasibility of automating 
some aspects of a small personnel management information 
system. The secondary and possibly equally important objec- 
tive was to provide a basis from which further planning and 
design work could proceed in the event that a decision was 
made to proceed with the automation project. 

The initial concentration of the thesis was to formulate 
and describe a problem statement for the manual personnel system. 
Further discussion then focused on the various causes that 
had combined to germinate the problem. This discussion also 
presented details about the day to day operation of the 
personnel system. 

Having made a largely subjective determination of the 
problem, the next step involved an analysis of the needs of 
the system. These needs were gathered from substantial 
numbers of phone conversations, personal interviews with 
personnel directly involved with the system, and personal 
experience with the system. The personnel interviewed were 
classified into two groups- -operators and users. The term 
operator refers to the personnel directly involved in the 
day to day operation of the system and user refers to the 
commissioned officers themselves. Almost without exception 
the comments of both groups referred to the need for an 
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automated system of some sort. With the exception of a few 
individuals, computer training or experience was extremely 
limited. As a result, some comments reflected needs that 
could require a consumption of resources far out of proportion 
to the possible benefits resulting from the new system. With 
the exception of a few of these rather costly needs, all 
expressed needs were considered in the construction of five 
specific objectives. These objectives were then discussed in 
terms of detailed actions or methods required. 

Having defined the objectives to be reached by the imple- 
mentation of an automated system, the next major step was the 
design of a general automated data handling and storage 
system. The system was designed in general terms in order 
to describe the size system needed to fulfill all of the 
collective needs identified during the analysis phase and to 
allow flexibility in the design of the final system if the 
decision was made to proceed. The system design included the 
development of a comprehensive data base, a description of 
hardware and software needs, a description of the system in 
operation, and a general discussion of many other design 
considerations . 

Subsequent to the design of a general system came the 
presentation of alternative methods of providing a system 
to meet the objectives. The alternatives were evaluated 
using weighted evaluation criteria. The weights were supplied 
by the author. The evaluation process was designed to allow 
the final decision-maker to supply his own weights and, 
therefore, select the alternative best suited to the environ- 
ment at the time of the decision. 



The alternative selection process is followed by a dis 
cussion of the different factors to be considered in imple 
menting a new automated system. The thesis ends with a 
discussion of conclusions and recommendations. 
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IV. DEFINITION AND ANALYSIS OF THE PROBLEM 



A. DEFINITION 

As in many complex organizational analyses, an exact 
determination of a specific problem in the operation of the 
NOAA Corps personnel system was not realistically possible. 

The generalized problem statement below was inferred somewhat 
subjectively from interviews and personal experience rather 
than extracted from a detailed analysis of the system and 
perhaps a subsequent determination of hampered mission effec- 
tiveness. It was felt that mission effectiveness, in this 
situation, was not quantifiable and that the results of a 
detailed analysis, ivere it made, would also be controlled to 
a large extent by many subjective decisions of the investigator. 

In either case, the description of the problem would be subjective. 

Problem Statement : 

Changing environmental conditions within and outside 
the NOAA Corps organization have hampered the effective per- 
formance of the overall NOAA Corps personnel system and 
potential exists for future deterioration of that effective- 
ness . 

B. ANALYSIS 

The cause of the stated problem again could not be narrowed 
down to a concise statement that would allow easy analysis and 
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correction. It was the opinion of the author, however, that 
many symptoms centered around an ever increasing workload in 
the Commissioned Personnel Division (NCI) of NOAA Corps Head- 
quarters and that this situation had affected other aspects 
of the personnel system. The following is a discussion of 
some of the smaller causes of the general problem: 

1 . Increasing Responsibilities of NCI 

The past few years had seen increases in the effort 
required to establish and maintain viable EEO and Affirmative 
Action programs. Contemporary attitudes toward these programs 
were expected to increase or at least remain at the same level 
in the future . 

2 . Increasing Demands for Information from NCI As a Result 
of Expanding Corps Size and Responsibilities 

a. NOAA Personnel System 

The personnel offices of NOAA nad NOAA Corps were 
separate but interrelated offices . Some personnel and finan- 
cial records in the two systems were duplicated because: 

(1) the NOAA office handled the financial transactions such 
as payroll and travel claims using appropriate data submitted 
from NCI; (2) the personnel systems were inherently different 
(civilian vs commissioned) and the types of records were not 
completely compatible; and (3) the NOAA personnel and finance 
systems were automated while the NOAA Corps systems were not. 

The NOAA personnel system known as PEPvC , if kept 
current, required a great deal of attention in the form of 
constant transmittals of information via written documents 
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from NCI to NOAA. In the past, time constraints in NCI 
prevented the current transmittal of some personal informa- 
tion from NOAA Corps to NOAA. Increased pressure to keep 
NOAA records current resulted in an increased amount of time 
being devoted to the preparation and transmittal of informa- 
tion to the PERC system. 

b. Dependents/Survivor Information 

Recent years had seen a substantial proportional 
increase in the amount of information kept on officer depen- 
dents and survivors. This occurred for two basic reasons. 

The number of officers increased and the information required 
by administrators of the CHAjMPUS program became more compre- 
hens ive . 

c. EEO Statistics 

With the advent of new EEO and affirmative action 
programs came the necessary effort to keep track of the various 
statistics involved. 

d. Officer Assignment Board (OAB) 

The OAB consisted of approximately seven officers 
representing ranks from Lieutenant (junior grade) to Captain. 

It met as required (usually three days a month) for one-half 
day sessions. The officers had other full-time jobs relegating 
to the OAB the status of a rather important collateral duty. 

In general the responsibility of the OAB was to monitor the 
assignments of NOAA Corps officers and recommend to the 
Director on a periodic basis assignment changes that were in 
the best interest of NOAA, the NOAA Corps, and the officer 
himself . 
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Changes of program responsibilities from the 
rather narrow one of the C§GS to the many and varied ones of 
NOAA, the increased number of officers, and the recruitment 
of officers from many new disciplines drastically increased 
the complexity of the task of the OAB . They were faced with 
decisions that required more information about the officers 
and possible assignments. Much of this information was 
required of NCI at a time when other demands for information 
were also increasing. 

e. Officer Personnel Board (OPB) 

The OPB consisted of approximately six officers 
in the ranks of Commander and Captain. It met as required 
(usually one day a month) for a half-day session. These 
officers also had other full time jobs in the upper management 
levels of NOAA. In general their responsibilities as members 
of the OPB were (1) to review all applicants to the Corps and 
make recommendations to the Director on acceptance or rejec- 
tion; (2) to review questionable personnel situations and make 
recommendations to the Director concerning appropriate disci- 
plinary action; (3) to annually review the experience and 
qualifications of all officers below the rank of Rear Admiral 
and make recommendations to the Director to adjust relative 
positions on the lineal list to insure that it was in order 
of increasing experience, qualifications, and overall compe- 
tence for promotional purposes; and (4) to review all officers 
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in consideration for promotion and make appropriate recommenda- 
tions to the Director. 

Responsibilities (3) and (4), because of the 
increased size of the Corps again caused proportional increase 
in the amount of information needed from NCI files. Responsi- 
bility (3) was especially demanding because all available 
appropriate background material had to be current for the 
annual review. 

f. Full-Time University Training Board (FUT) 

The FUT Board was composed of approximately three 
senior officers who met as required to consider officer appli- 
cations for full-time university training and make appropriate 
recommendations to the Director. These officers also had 
other full time assignments in NOAA and in some cases served 
on more than one board. 

This board, being relatively new, placed another 

C i 

demand (albiet not a substantial one) on NCI. 

g. NOAA Corps Aviation Advisory Board (Flight Board) 

The Flight Board was composed of approximately 

six officers representing the ranks of Lieutenant Commander 
to Captain. It was responsible for reviewing the qualifica- 
tions of applicants to the flight program and recommending 
those best qualified to the Director. The Flight Board also 
monitored the training and performance of pilots, along with 
the current need for pilots in NOAA and made recommendations 
on pilot assignments and the size of the officer flight 
program. 
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The information required by the Flight Board from 
NCI had also increased because of an expansion of the number 
of officers in the flight program. The nature of much of the 
information needed by the Flight Board was unique in compari- 
son to the standard records kept on the rest of the Corps in 
that it involved qualifications, training, and flight hours 
in different types of aircraft. 

h. Program Planning, Liaison and Training Division (NC2) 

The information demands of NC2 were related mainly 

to financial accounting information that was monitored and 
transmitted to the NOAA finance office when it concerned finan- 
cial obligations that required payment. These information 
requirements had grown in direct proportion to the growth of 
the Corps . 

i. NOAA Corps Officers 

The increased size of the Corps caused a propor- 
tional increase in the volume of records that were kept which 
resulted in increased search time to satisfy each request for 
information. Examples of information required included indi- 
vidual inquiries, periodic reports, and catalogued data for 
the various boards. Requests from individual officers such 
as confirmation of eligibility for VA mortgage insurance 
also increased in direct proportion to the increase in the 
number of officers. 

j . Recruiting 

The job of attracting well motivated and qualified 
applicants from the engineering and scientific communities 
had become increasingly more complex. The demand for 
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competent people within these disciplines was high in the 
public and private sectors and the competition faced by 
NOAA Corps recruiters was increasing. The increasing demands 
of a viable affirmative action plan also stimulated competi- 
tion for qualified applicants from the minority populations [ ^ 
With the increased complexity and competitiveness 
of the recruiting atmosphere came a need for better informed 
recruiters and increased demands for current information from 
NCI . 

k. Liaison Officers 

The increased responsibilities of NOAA Corps 
officers in programs other than NOS and the subsequent 
increased need for coordination between the NOAA Corps per- 
sonnel system and those program administrators lead to the 
designation of an officer in each program as a liaison 
officer. To be effective, these officers needed current 
information on officers working in their areas of responsi- 
bility, including pending transfers in and out. This need 
for information was becoming quite important. The volume 
was increasing while the need for currency remained the most 
critical factor about the information requested . 0 ^ 

3 . Personnel Ceilings 

In spite of the growth in the size and complexity of 
the information demands on the NOAA Corps personnel system, 
the number of permanent personnel staffing the system had not 
been allowed to grow for more than ten years. 

The resulting gap between the size of the workload 
(specifically in NCI) and the available personnel to perform 
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the work necessitated the development of an informal priority- 
system that dictated what would and would not be done. 
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V. NEEDS AND OBJECTIVES 



The overriding objective of most organizations in imple- 
menting an automated data handling system is to increase the 
overall effectiveness of the organization involved. In the 
private sector this translates into increased profits. In 
the public sector it means merely increased effectiveness. 

One significant phenomenon that is representative of many 
system installations, both private and public, is that the 
time saved by using a computer to perform routine functions 
is quite often absorbed by efforts needed to implement and 
maintain the system. The end result can increase the availa- 
bility of current, accurate information but it is seldom 
accompanied by a substantial overall time savings or a reduc- 
tion in operating costs. In the case of the NOAA personne 
system, because of the nature of the data involved, it was 
likely that more time would be required to operate the auto- 
mated personnel system, with a concurrent increase in the cost 
of operating the system. The overriding objective in this case 
was to increase the effectiveness of the personnel system at 
the lowest possible increase in costs. 

In order to define more specific objectives for the auto- 
mated system the author conducted personal or telephone inter- 
views with personnel from virtually all groups that were a 
part of the commissioned personnel system. This included NCI, 
NC2 , NOAA personnel, advisory boards, recruiters, liaison 
officers and NOAA Corps officers themselves. Information from 



these interviews and personal experience with different aspects 
of the system were then used to describe the perceived needs 
of the present personnel system. 

The needs centered around the basic requirement to collect, 
monitor, process, use and disseminate NOAA Corps personnel 
data. In an environment of restricted and sometimes declining 
personnel resources, it was not realistic to assume that this 
help could come in the form of an increase in office personnel. 
The only other viable source of help was the use of data 
handling equipment of some sort. It is understandable then 
that most of the comments concerning needs involved the use 
of a computerized data handling system to help the commissioned 
personnel division to deal with the increasing workload. 

The path towards fulfillment of the discussed needs can 
be defined by five specific objectives: 

'Reduce time needed for data retrieval and information 
preparation . 

'Increase currency of data. 

‘Aid in monitoring suspense dates. 

"Eliminate hard copy records where possible. 

’Improve data and information dissemination to field 
units and NOAA headquarters. 

A. REDUCE TIME NEEDED FOR DATA RETRIEVAL AND INFORMATION 

PREPARATION 

Data retrieval efforts in NCI were mainly concerned with 
answering specific questions concerning an officer's current 
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status or history, maintaining current listings such as the 
location roster, and compiling reports on a periodic basis. 

A time savings could be realized in each of these areas with 
the use of computerized data processing equipment. 

Specific inquiries concerning an individual officer could 
be answered in a fraction of the normal time if the individual 
doing the retrieval had easy access to a terminal tied to a 
computer system. Representative examples of possible topics 
for inquiries included dependent eligibility for Champus , FHA 
mortgage insurance information, Survivor Benefit Elections 
for Retired officers, and withholdings for the G.I. Bill educa- 
tional program. The data items pertaining to these topics 
are presented in Appendix A. Inquiries need not be limited 
to these topics only. An interactive computer system, if 
properly designed, would be able to access any information in 
the data base . 

The time saving that could be realized using an inter- 
active system to retrieve data would be dependent upon the 
amount of time saved on each inquiry and the number of inquiries 
performed . 

In an attempt to determine the extent of possible time 
savings that could be realized by automating the retrieval 
and processing of lists and reports, a short data analysis 
was performed. Initial research identified ten existing 
listings and reports that were generated from data in an 
officer's personnel records. These listings and reports are 
shown below with comments on their periods of updating: 

1. Retired List (maintained current, published yearly) 
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2. Roster (maintained current, published yearly) 

3. Location Roster (maintained current, published yearly) 

4. Sea/Shore/Mob ile Printout (updated weekly OAB) 

5. OPB Report (updated yearly) 

6. Promotion Zone Report (continuous) 

7. Approved Assignment Changes (published monthly) 

8. Change of Location Roster (published monthly) 

9. Man-Day Count (maintained current, reported yearly) 

10. Resignation/Retirement/Separation Report (on demand). 

The contents of these listings and reports are presented 
in Appendix B. An examination of the data items in each 
revealed that of the 46 items represented, only 13 were used 
more than once. Of those 13 items only 5 were used more 
than twice. The usage rates of the items used more than once 
are presented in Appendix C. It was apparent from the analysis 
that redundancy of data items between listings and reports 
was relatively limited. However, a time savings could be 
expected in this area which would be a result of less time 
being needed to physically retrieve and prepare the data. 

An automated system could generate accurate listings and 
reports on a moment's notice if the data in storage were 
accurate and current. 

In general the overall time savings that would be 
realized by converting to an automated data retrieval and 
information preparation system would be a result of the 
increased speed of the computer in retrieving information 
from manual files. It was also very probable that some of 
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the time saved by increasing the speed of retrieving and 
processing this data would be needed to input the data into 
the computer system and ensure that it was both accurate and 
current. Another likelihood was that increased efficiencies 
in handling data would result in increased data requirements 
being placed on NCI. The result of implementing and main- 
taining an automated system therefore might not be an abun- 
dance of extra time for personnel to perform other tasks. 

The result should, however, be more rapid access to more 
current information, which could be presented in flexible 
formats . 

B. AID IN MONITORING SUSPENSE DATES 

The NOAA Corps personnel office was responsible for 
monitoring a substantial number of action or suspense dates 
on or about which different actions had to take place. 

These dates were monitored using manual methods which required 
constant vigilance and attention to detail. The following 
list is fairly representative of the type of dates that had 

r s i 

to be accounted for. J 

Pending detachment and reporting dates. 

Date of next longevity pay increase. 

Date of next aviation career incentive pay increase. 

Promotion eligibility date. 

Date of next uniform allowance. 

Date of expiration of flag officers warrant. 

Champus eligibility dates for dependents. 

Temporary disability retirement dates (physicals, completion 

of five years) 



For the most part these dates were computed using other 
data in the officer's personnel record such as promotion 
control date and date of entry on duty. It was possible 
that the computer could be used to compute these suspense 
dates more accurately and automatically, and produce a daily 
printout of actions required by NCI. The implementation of a 
capability such as this would require relatively little addi- 
tional costs in the form of software development if the base 
data was already present in a computerized system. The 
overall benefit of automating this aspect of the personnel 
system would be time saved in maintaining physical records 
of suspense dates, time saved in searching records for pending 
dates, and increased effectiveness in monitoring these dates. 

C. INCREASED CURRENCY OF DATA 

The NOAA Corps personnel information system involved a 
number of periodic inputs of information, primarily forms 
submitted by individual officers. In many instances, the 
timely arrival of this information was relatively important, 
not only to the personnel office but to the advisory boards , 
upper management, and the officers themselves. Inherent 
communication problems involved with a group of such widely 
scattered and sometimes isolated individuals oftentimes 
encouraged or allowed late submittal or non-submittal of 
some required information. 

It was felt by some NCI personnel that an automated 
tickler system involving at least the following items would 
be helpful in monitoring late or non-submittals and issuing 

[ 3 ] 
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^Periodic Physicals (Avaiation Career Incentive Pay 
Physicals Included) 

^Fitness Reports 
Record of Emergency Data 
^Endorsed PCS Orders 
Service Reports 

^Receipt of "Final Papers" on Separation 
*PCS Travel Questionnaire. 

The items marked with an asterisk (*) were due on dates 
that depended on the occurrence of an initiating action such 
as a pending PCS transfer and as such might be included under 
the previously discussed suspense date monitoring system. 

The items without an asterisk were due at a fixed time each 
year. Recording the receipt of these items in a computer's 
data file would be helpful in that current listings and answers 
to specific inquiries could be generated quite rapidly. 

Another useful function of the computer would be to generate 
address labels and print tickler letters. 

An alternative to handling the non-asterisked items would 
be to log them on paper, generate a "tardy" list, gather the 
mailing address from the presently used source, and print the 
tickler letters using a newly acquired word processor. 

Recording the receipt of the forms would be necessary in either 
case . 

If a tickler system were implemented to help increase the 
currency of the data held by NCI the use of a computer would 
save time in generating the tardy list, in listing the 
necessary addresses and even printing address labels and 



tickler letters. The new software needed to generate the 
tardy list with addresses would be relatively simple to 
develop . 

D. IMPROVE DATA COMMUNICATIONS 

This objective concerns creating new procedures for 
communicating information between NCI and other parts of 
the NOAA personnel system. The changing structure and 
responsibilities of NOAA and the NOAA Corps had created new 
situations in which the timely communication of data from 
NCI was required to effectively manage NOAA Corps resources. 
New needs that were identified during telephone conversations 
and interviews with individuals dependent on NCI for informa- 
tion are listed below: 

‘Flight Board Report 
‘Recruiter Report 

'Liaison Officer Report (Including Marine Centers) 
'Officer Personnel Record Report 
‘Service Index Report (Need Pending) 

‘NOAA Uniform Automated Data Processing System for 
Personnel .Management (PERC) 

In general these new reports required the collection of 
little new data. Assuming the current personnel records 
were automated and data was stored in a data base, the 
additional work required to communicate this information 
would be limited to generating a computer printout in the 
desired format and mailing the hard copy to the users on a 



periodic basis. The listings of the data items involved are 
presented in Appendix D. 

The data items listed for these reports were preliminary. 
Further study with the prospective users should be performed 
to analyze trade-offs concerning users need to know, the addi- 
tional effort required to collect new data, and the frequency 
of report transmittal. 

As an alternative to having NCI generate these reports 
it might be (depending on system chosen) technically possible 
and economically justifiable to allow users to access this 
information in an interactive mode from remote terminals . 

1 . Flight Board Report 

The Flight Board, acting in an advisory capacity, 
had use for information in monitoring NOAA Corps officers 
within the flight program. There was little formal exchange 
of data between the board and NCI. 

If the personnel record data items as described in 
Appendix B were to be entered into a computerized system, 
the additional effort needed to generate this report would 
be minimal. Of the nine data items in this record, seven 
would already be in storage. An additional software program 
might be needed to completely automate the generation of 
this report. Two data items would have to be added to the 
data base. They were, however, items that were already 
being stored in hard copy form. 
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2 . Recruiting Report 

Three full time NOAA recruiters annually visited 
approximately 100 colleges and universities throughout the 
country. They were quite often faced with situations in 
which knowledge of the data listed in Appendix D, Item 2, 
would be of value in contacting or referring to other NOAA 
Corps officers. Methods of obtaining this information were 
often time consuming and the information was often outdated 
when received. 

Additional effort needed to generate this report 
also would be minimal assuming prior automation of Appendix B 
items. Of the seven data items required, five would already 
be recorded. The other two were recorded elsewhere in hard 
copy form. Another short program would be required to be 
able to generate the report with very little effort. The 
additional effort that would be needed consisted of entering 
the data items initially, requesting system to generate the 
printout, and mailing the printout. 

3 . Liaison Officer Report (Including Marine Centers) 

The position of liaison officer was relatively new. 

It essentially was a collateral duty of a designated officer 
serving in one of NOAA ' s major line components such as 
National Marine Fisheries Service, Environmental Research 
Laboratories, or the National Ocean Survey. The officer 
was responsible for coordinating NOAA Corps dealings with 
his respective Main Line Component (MLC) . 
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With the changing role of the NOAA Corps, the numbers 
officers in each MLC other than National Ocean Survey were 
increasing, causing a subsequent increase in the responsibilities 
of the liaison officers. To adequately meet these responsi- 
bilities, the liaison officers needed current information on 
officers PCSing into his MLC, serving within his MLC, and PSCing 
to another assignment within or outside his MLC.^- 5 ^ 

Again the generation of this report would require little 
extra effort on the part of NCI. Of 13 data items listed, seven 
would already be in the computerized system and the other six 
were kept in other hard copy records. A new program would be 
needed to retrieve and print the data in a predetermined format. 

4 . Officer Personnel Record Report 

This report could be used not only to keep the individ- 
ual officers better informed about the contents of their 
personnel records, it could also be used to correct errors in 
each file. The report would consist of all information kept 
on the automated system which applies to each officer. 

The new effort needed from NCI would be to generate 
and mail the printout and then make any subsequent changes 
to the data base. The capability to output such a report 
would again require a new software program. The end result, 
however, would be a better informed group and a more accurate 
data base. 

5 . Service Index Report 

The service index was a personnel evaluation tool 
devised by John D. Bossier, CDR, NOAA Corps in 1977. The 



index was proposed for use by the OPB as an aid in its annual 
review of the competence and performance factor of each NOAA 
Corps officer. The use of the system involved the computation 
of an individual service index from personnel data such as 
education, experience, service time, and awards. 

The service index system as proposed was designed for 
use with an automated personnel data handling system and, 
partially because of the absence of such a system, was not 
implemented. Of the 24 data items needed for the computation, 

5 items would already exist in the previously discussed auto- 
mated data base. Ten items would have to be computed or added 
at the time of the service index computation and the remainder 
of the items were kept in hard copy form. 

The additional effort that would be required to supply 
such a service index report would involve keeping current 
approximately 14 relatively inactive data items, and entering 
OPB supplied Bias Correctors prior to the computer run which 
would generate the report. The software that would be required 
would be somewhat more complicated than ones mentioned previous- 
ly because of a few computations that would be required. 

The benefit of this report would be a relatively 
current, objective evaluation tool for use by the OPB in per- 
forming what had historically been a very complex and laborious 
task. A detailed description of the service index report is 
presented in Appendix E. 



43 



6 • Uniform Automated Data. Processing System for Personnel 
Management (PERC) 



The NOAA personnel ADP system, commonly called PERC, 
was implemented in 1969. It was the result of one of the 
recommendations of a study conducted by the Office of 
Management and Organization, Department of Commerce in 1964- 
1965. The study concluded that adoption of a Department- 
wide Uniform ADP Personnel Management System would: 



a . 


Result in more effective personnel 


management . 


b . 


Increase productivity. 




c . 


Improve record quality. 




d. 


Facilitate personnel planning. 




e . 


Result in more accurate and timely 


personnel 




reporting . 





In 1970 with creation of the NOAA Corps from the ESSA 
Corps, the administrative support personnel for commissioned 
officers were separated functionally from the NOAA personnel 
system. The new office came under the newly established 
position of Director, NOAA Corps. Since that time, because 
of the rather large, inherent differences in the personnel 
serviced by those two systems, the two systems had been 
operating separately with but two functional lines of 
communication: Financial data communications necessitated 

by the fact that the NOAA office retained the payroll check 
printing function, and personnel data communications necessi- 
tated by the obligation to feed the PERC system. These com- 
munications were accomplished using basically three manually 



prepared documents (NOAA Forms 56-1, 2, 3) and letters of 

transmittal. The communications are mainly one-way (NCI to 

the NOAA finance and personnel officers). The NOAA finance 

and personnel data processing centers were set up to obtain 

all information in hard copy. The data was processed in a 

batch mode with subsequent reports and payroll checks prepared 

m 

by the computer. J 

A comparison of the PERC data base with data items 
kept in NCL files (presented in Appendix F) revealed a rather 
drastic disparity between the content of the two systems. 

Data submittals to the PERC system were also analyzed 
(Appendix F) in an attempt to identify actions that could be 
improved by the automation of NOAA Corps data base. It was 
concluded, in light of the methods used by the PERC system 
in processing data and the wide disparity in the content of 
the data bases, that any benefit that could be derived from 
the automation of NCI personnel files would be limited to 
computer assisted preparation of hard copy data submittals. 

It was possible that if data entry methods used for the PERC 
system were changed to permit direct access of PERC software 
to the NCI data and visa versa, considerable time and effort 
could be saved in transmitting this information. The savings, 
however, would be in the PERC office, and not in NCI. 

The same situation as just described was present in 
the transmittal of information to the NOAA finance section. 
Commissioned officers and civilian pay structures have little 
if anything in common necessitating different forms and 
different procedures for transmitting the information. If, 
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however, the financial data input procedures were changed 
and the financial section's software had access to NOAA Corps 
financial data, the effort necessary to transmit the data 
manually could be eliminated. Particular care should under- 
standably be taken in implementing such a system as any foul- 
ups that would normally be routine could cause a great deal 
of unrest with the NOAA personnel involved. 

E. ELIMINATE MAINTENANCE OF HARD COPY RECORDS WHERE POSSIBLE 

The manual data handling system required that considerable 
time be devoted to maintaining hard copy lists and records. 
Automating the NCI data base would reduce the amount of time 
needed for this maintenance function by not having to manually 
update redundant information that might be present in several 
locations. If and when hard copy records and lists would be 
needed, software programs could generate them in short order 
via a terminal or line printer in the designated format and 
they would (or should) contain current information. The 
following list of records and lists represented an initial 
attempt to identify possible candidates for computerized 
storage, maintenance and printing. These records and reports 
contained data items that were required to be current and 
were printed on a periodic basis. 

Service Record 

Sea/ Short/Mobile Printout 

Ros ter 

Location Roster 
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Retired List 



Address List (Home) 
^Recruiter's Report 
*Liaison Officer's Report 
^Flight Board Report 



^Proposed New Reports 
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VI. SYSTEM DESIGN 



A. INTRODUCTION 

The purpose of this chapter is to define an automated 
data management system that is capable of fulfilling the 
objectives outlined in Chapter V. 

B. DEFINITIONS 

1. Data Base Management System (DBMS) is a softivare 
tool that provides an integrated source of data for multiple 
users, while presenting different views of the data to 
different users. It can be characterized as generalized 
software which provides a single flexible facility for 
accommodating different data files and operations, while 
demanding less programming effort than conventional program- 
ming languages. It features easy access to the data; facili- 
ties for storage and maintenance of large volumes of data; 
and most importantly, the capability for sharing the data 
resources among different types of users. 

Data Base Management systems range from elementary 
systems with single record structures, providing rudimentary 
report formating facilities, to very elaborate systems 
handling several files with hierarchial structures, perform- 
ing functions in an on line mode, and having sophisticated 

, „ . . ..... . [ 26 : 9 ] 

query and report -wri ting capabilities. 
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-• Data Definition Language (DDL) describes the name and 
type of each data item, as well as the way items are grouped 
into records. Also the DDL must indicate primary and secondary 
keys and be able to represent record relationships such as 

trees and networks . • 131 ] 

3. Data Manipulation Language (DML) describes the 
techniques used to process the data base. It tells how the 
records can be retrieved, replaced, inserted, and detected. 

It is a high level language that allows the user to communi- 
cate with the DBMS using English-like s tatements . ^ 

4. Record is a group of data items. Name and SSN would 
be data items in an officer record. 

5. Variable Length Record is a record for which there 
is no standard length. Computer storage of these records 
is more complicated than for fixed length records but the 
ability to store variable length records reduces the amount 
of storage space that is required for a data base. 

6. Repeating Records are records for which there would 
be more than one occurrence of the same type of information 
in the same format. For example, a fitness report record 
would have many occurrences of the same type of information. 

7. Application Program refers to a software program that 
is written to perform a specific function or provide a specific 
output product such as a list or report. 
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8. Que ry is an interrogation/command from the user to 



the DBMS . 

9. On Line is a term referring to a situation in which 
the subject information is directly accessible to use through 
terminals when it is required. 

10. Operating System is the software which controls and 
schedules the actions of the computer. 

C. GENERAL DESCRIPTIONS AND HARDWARE 

An automated system that was adequate for meeting the 
stated objectives required several capabilities. In order 
to provide query and real time input and output capabilities 
the system had to be what is referred to as "on line." Users 
had to have direct access to the data base via remote terminals. 
This necessitated that the system also have a remote printing 
capability such as a line printer and/or teletype and that 
the data base be stored on a direct access secondary storage 
medium. The CPU, operating system and core storage of the 
computer involved had to be capable of outputting data to a 
magnetic tape storage medium for possible batch processing of 
historical records at some point in the future. To provide 
access to the system by different NOAA elements across the 
U.S., a telecommunications capability had to be provided. In 
summary, the system was to consist of the following components: 

"Computer (Micro, Mini, or Main Frame) 

‘DBMS (Compatible with computer) 
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‘Terminals (CRT or teletype) 

'Line Printer 

‘Secondary Storage 

Direct Access - Disc Drive 

Sequential Access - Magnetic Tape Drive 

‘Telecommunications Capability 
D. DATA BASE DESIGN 

The design of the NOAA Corps data base was a function of 
two basic factors. They were the determination of which data 
items should be included and the selection of data and 
storage structures for the data base. 

The determination of which data items should be included 
proceeded from an analysis of the information flow into and 
out of NCI. By necessity, this also included the informa- 
tion kept in permanent storage in NCI files. A more specific 
account of documents involved in this information flow and 
storage is listed below. The data included in most of these 
documents can be found in Appendices A, B, D and F. 

Retired List 
Roster 

Location Roster 
Sea/Shore/Mobile Printout 
OPB Report 

Promotion Zone Report 

Approved Assignment Changes Report 

PERC Submittals 

Change of Location Roster 
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Man-Day Count 

Resignation/Retirement/ Separation Report 
^Periodic Physicals 
^Dependency Certificate 
*Fitness Reports 
^Record of Emergency Data 
*Service Reports 
*PCS Travel Orders - Endorsed 
**Flight Board Report 
**Recruiter Report 
**Liaison Officer Report 
**Officer Personnel Record Report 
**Service Index Report 
*** Service Record 

Information for data items was also collected from inter- 
views and written correspondence with personnel intimately 
involved with the personnel system (Interviews and Letter 
References) . 

It was not felt necessary to include every data item from 
each source of information in the automated data base. The 
amount of effort needed to obtain and enter some items of data, 
coupled with increased storage capacity needed and subsequent 
longer retrieval times far overshadowed the possible benefit 
that could be gained from having that information on line. 

* 

Info, input to NCI 

**Proposed new info, outputs from NCI 
*** Permanent record, updated and held for reference 
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As presented in this thesis, the author's value judgments 
were used to define a comprehensive data base that would be 
useful without being overly demanding. Future evaluations 
of update and usage rates of these data items should be made 
to reduce the size of the data base as indicated as any 
questionable items were resolved in favor of inclusion in 
the data base. 

The second factor involved in defining the data base was 
the selection of data and storage structures. These two 
factors are basic evaluation criteria in the selection of 
a DBMS , however, the data structure is the only factor that 
must be decided upon prior to designing the data base. 

The storage structure is the method that is used to 
physically store the data on a storage medium. Although the 
combination of the data and storage structure are important 
in determining the efficiency with which the DBMS handles 
information (response time) , the selection of a specific 
storage structure need not be made until the data base is 
designed. Also, in the case of a relatively small data base 
such as this, DBMS efficiency is less important than with a 
large complicated data base since any reasonable scheme for 
a small data base will yield acceptable search times. 

The data structure is the conceptual or symbolic view 
of the relationship between data items . It determines 
eventually the procedures by which the computer stores and 
accesses the data items L 25 • H "1 . j n this situation, 
because of the nature of the data, two data structures called 
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